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SVENSKA SKIFFEROLJEAKTIEBOLAGET, OREBRO 
A process in the gasification of oil-bearing shale rock in situ while 
supplying heat through channels bored in the shale rock. 

Inventor: F. Ljungstrom 



The invention refers to a process of producing shale oil, based 
on the heating of the shale rock without prior quarrying of the shale, 
in which process the oil-bearing gases produced by the heating are 
removed from the rock through channels bored in it. During condensation 
through cooling, those portions of the gases that constitute the shale 
oil are then separated from said gases. 

When heating a shale rock and during degasif ication of gas-forming 
substances that are present in the rock a certain quantity of material 
is transported away, which material in a gaseous state thus leaves 
the rock in a manner similar to that occuring in degasif ication of pit 
coal or wood, for example, and in all such cases a more or less porous 
structure of the original material remains.. The remaining material, 
provided it consists of coke or charcoal, has because of its porous 
structure extraordinarily large surface area within reach of the gas. 
It is now known that the shale coke also, that is in this case the 
degasified shale rock, has a porous structure with very large surface 
area within reach of gases. The shale coke unlike ordinary coke or 
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charcoal has at the same time a very high ash content, that is a res- 
idue of incombustible components, and with regard to Swedish conditions 
this amounts to about 70% of the original weight of the shale. The 
shale-coke contents include various iron compounds, for example, and 
quite a few other components that in contact with different gases are 
suited as catalysts for influencing reactions in the gases. 

In direct degasif ication of shale rock during continuing production 
of shale oil very large volumes of heated and degasified shale rock are 
created, mainly consisting of shale coke which remains unmoved in its 
various strata but which through the degasif ication has become transformed 

into one large porous mass that allows gases to move in all directions. 

3 3 
If thus approximately 15 m of rock mass is used for each m of oil, 

then, for example, a porous shale rock of 300,000 m 3 is formed during 

one year in the production of 20,000 m 3 of shale oil. During the actual 

gasification procedure of the shale oil a slowly progressing heat front 

is arranged in the shale rock where both instruments for heating (electric 

heating elements) and outlet channels for removal of the gases are 

gradually put into action. 

The object of the invention is to use the large porous shale-coke 

mass formed in this manner as a catalyst for initiation of certain desired 

chemical reactions within the same, all with the intent of producing 

various substances with the co-operation of the catalyst in question. 

The gas channels mentioned are utilized in this process, after they have 

finished serving as outlets for the shale-oil gases, also for supply of 

gases to the shale rock. At the same time other such channels can be 

used as outlets for the synthesis products that have been produced within 

the shale rock with the co-operation of the shale coke catalyst. A 

portion of the channels thus forms inlets to the shale coke, and other 

channels serve as outlets from the same, at which gases that are inserted 

into the rock under pressure in one place can be led away from the same 

in another place. Gases then come into contact with the surfaces of the 
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catalyst and are affected by these in a manner determined by the chemical 
and physical conditions at hand. 

The invention will be more thoroughly described below with reference 
to the design for implementation of the process shown in the example on 
the enclosed drawing, at which time other qualities characteristic of the 
invention also will be indicated. 

Figure 1 shows more or less schematically a shale rock, arranged for 
production of shale oil, in vertical section. 

Figure 2 shows a diagram indicating the temperature distribution 
within the shale rock. 

10 on the drawing indicates a number of heating elements that are 
installed at regular intervals in the shale rock L2, on which is overlaid 
a stratum of limestone L4 and possibly a layer of soil 16. A number of 
exhaust channels L8 are connected to gas outlets 2_0, drilled through 
limestone and shale. The heating elements _10 and the exhaust channels 
18 are synchronously arranged in rows one after another at an angle with 
the plane of the drawing. The gas outlets 2() belonging to such a row are 
connected to a manifold 2_4 via the connecting pipes 2_1 and shut-off and 
control valves, respectively, 22_ , 23_. A larger manifold 25^ for a number 
• of manifolds 2A unites these in turn with a condenser 2_6 and a spray tower 
27 in which the shale-oil gases are cooled in a standard manner and sep- 
arated from condensable oil components to the greatest possible extent. 
The condenser _26 which can also consist of or include, respectively, 
equipment for other chemical treatment of shale-oil gases, for example, 
separation of sulfur or other by-products in these, includes a pipe 2_8 
connected to a storage tank for "the oil 3^0. A pipe 3_2 from the tower 
washer 2J7 also leads to this tank. From a branch pipe 3_4 some of the 
uncondensed gases can also be led off through a pipe 3_6 into which is 
installed a valve 3M3, to be used for fuel or other purposes. Another 
portion of the gases flows through a compressor 40 . 
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In a section of the shale rock, bordered at a right angle to the 
plane of the drawing by the plane through the lines 4_2, 4_4, the pyrolysis, 
that is the new formation of shale gases occurring through heat supply, 
is considered to be finished. The heat supply to the elements 10 has con- 
sequently been interrupted here. For the moment, a section of the shale 
rock, bordered by the lines 44-46 , is extracted instead. The heat wave 
is accordingly assumed to move in the direction of the arrows 4_8. The 
line 5£ in Figure 2 represents the temperature distribution in the two 
sections. At line 4_4 the temperature can reach a value between 3 50 and 
400°C, preferably 380°C. During the process according to the invention 
the temperature falls in the direction towards line 4_2. 

While the channels 2j0 in section 44-46 serve as outlets for the shale 
gases extracted in this section, at least one row of such channels, that 
is situated at the rear edge .of the section 42-44 , as seen in the direction 
of the path of the heat according to the arrows 4£, and which has been 
given the designation 5^2 on the drawing, has been connected to the back- 
pressure side of the compressor via a manifold 5£. In the gas channels 
52 the gases coming from the pipe 3_4 are thus forced to flow back to the 
already degasified shale rock in the area between the lines 4_2 and 44 . 
Some of these gases flowing back can be led off through an outlet 5_6 and 
a manifold 5£ from the outlet channel 60 in this area, in order to be 
utilized or recycled, respectively, to the pipe 34_ after suitable treatment 
by condensation or washing or other processes. Possibly, the channels 6_0 
can be connected to the junction pipe 2_4- During continued flow within the 
porous strata of the shale rock in the direction of the arrows 4J[ the rest 
of the gases can contact shale rock within the sections 44-46 where shale 
rock heating is in progress and where during the pyrolysis shale gases 
are consequently led off through the gas channels 2J)- By obtaining a 
sufficiently high pressure increase in the gases after the compressor 4£ 
these can thus be made to flow in a circuit with two different branches, 
partly a circuit connected to the passages 5£, 3j4 and the section 42-44 
in the shale rock, partly a circuit including passages lj[fl4 and both 
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sections 42-44 and 44-46 within the shale rock. According to the invention, 
such gases which through cooling, condensation and washing are freed from 
the oil are thus made to flow through the shale rock where they among 
other things can contribute to more expeditions transport of oil gases 
from the shale rock to the condenser installation by the flushing effect 
that such gases will produce. However, besides this flushing effect an- 
other effect is also referred to according to the invention. In all oil 
production with degasif ication directly in the shale rock some losses 
always arise through gas leakage within the rock up towards the ground 
surface, because of the overpressure that prevails in the rock during 
degasif ication. Cracks exist here and there in the rock, and the over- 
laid limestone is in itself not completely leak-free. A smaller portion 
of the produced oil gases will therefore gradually leak out through leakage 
in cracks in the ground on top of the shale rock. Already desgasified 
shale rock is filled by a compressor with gases where the oil has already 
been extracted according to the invention. The leakage that still results 
in connection therewith will in this way consist of leaking gases that do 
not contain any oil. Owing to this the advantage is gained according to 
the invention that oil losses through leakage in the ground surface are 
reduced . 

When extracting oil from shale it can be assumed that depending on 
the temperatures and pressures at which the pyrolysis takes place, as well 
as depending on the rate at which the shale is heated, the pyrolysis is 
carried out under conditions regulated by physical and chemical conditions, 
so that different substances are formed in a quantitatively balanced 
ratio to one another. As an example it can thus be assumed that 20% of 
the formed pyrolysis gas consists of hydrogen, a certain portion of said 
gas of methane and other closely related hydrocarbons, and that finally 
the oil-forming hydrocarbons will amount to a smaller portion of the total 
gas volume because of their higher molecular weight. 
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The actual pyrolysis process is of such a complicated nature that 
at present it cannot be explained in a satisfactory way, but the practical 
result indicates that a certain ratio between the different hydrocarbons 
always is present. As can be seen from above, the gas returned through 
pipe 3_4 to the shale rock is proportionately richer in hydrogen and light 
hydrocarbons than the original pyrolysis gas from which the heavier hydro- 
carbons have been extracted. In the presence of the large porous mass of 
shale rock as a contact substance and where pyrolysis progresses slowly 
within very large volumes, the surplus of hydrogen and lighter hydrocarbons 
in the recycled gas will according to the invention affect the pyrolysis 
in the direction that an equilibrium strives to be reinstated similar to 
the composition of the pyrolysis gas originally extracted. This condition 
could probably most closely be compared to hydrogenation , but, according 
to the invention, the very high pressure under which such a hydrogenation 
is normally carried out are replaced, in this case with an enormous contact 
surface area in the catalyst, which makes it possible to achieve an approach 
to equilibrium ratio between the different reactions during pyrolysis in 
a reasonable time. More coal is then bound to the hydrogen added through 
the reintroduc tion, through which the carbon remaining in the coke is 
diminished to the advantage of a quantitative increase in the oil-forming 
gases. 

According to the invention the gases from which the oil has been ex- 
tracted first pass through a porous rock mass where the oil has already 
been driven off. In this process the said gases are preheated, after they 
during the passage through the condenser and spray tower have been cooled 
to a low temperature that in practice remains about 0° or lower. The 
already degasified shale rock and the waste heat that has been left behind 
in this hot rock after the pyrolysis are thus partly utilized for preheating 
the circulation gas participating in the pyrolysis. Since the heat content 
of such a gas is relatively low, the quantity of gas that is circulated can 
according to the invention and depending on the circumstances be selected 
so that its volume amounts to one or several times the volume of the gas 
newly formed in the pyrolysis. In this way the mechanism of reaction which 
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has been indicated above is facilitated in such a manner that 
equilibrium in the different reactions does not have to be nearly 
achieved because of the large surplus of lighter hydrocarbons and 
hydrogen, that is available in the pyrolysis. Through this richer 
gas circulation the condition also emerges that such hydrocarbons 
that are in the border area for the gasification more easily can be 
led away from the shale rock by means of the richer gas circulation. 
The heaviest hydrocarbons that without circulating gas remain and 
are coked in the rock, will probably therefore wholly or partially 
be forced to move along with the general gas flow by means of gas 
circulation. According to the invention new possibilities are thus 
created by introduction of a circulating gas in already heated shale 
rock to obtain a richer production of the coveted pyrolytic liquid 
hydrocarbons. Finally it is conceivable that the large rock body 
of hot shale coke through which the circulation gas flows on its way 
to the pyrolysis area in the shale rock because of its enormous, 
dimensions and with that associated catalytic activity to a certain 
extent directly allows a hydrogenation of hydrocarbons closely related 
to the coke, that have remained in the same, through which the loss of 
residue in the form of coke is reduced. 

Instead of the pyrolysis gases according to above other gases, 
for example producer gas, can be considered for accomplishment of 
different desired chemical reactions with assistance from the porous 
hot shale. 
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Patent claims: (for clarification, retyped from original text.] 

Translation of the claims of Swedish Patent Specification 123-138 
Svenska Skif ferol jeaktiebolaget , Orebro, Sweden. 

1. A process in the gasification of oil-bearing shale rocks in 
situ while supplying heat through channels bored in the rock, 
characterized in that when a shale portion has been degasified by 
means of pyrolysis and has become porous gases are introduced in 
said portion, while it is still warm, through other channels bored 

in the shale rock than the heat supplying channels, and that said 
gases are of such kind that they in the meanwhile are subjected to 
chemical reactions without combustion, the shale rock acting as a 
catalyst. 

2. A process as claimed in claim 1, characterized in that at 
least a part of the gas formed during the pyrolysis is recycled into 
the shale portion after that its oil-bearing constituents has [sic; have] 
been removed by condensation or washing with cooling. 

3. A process as claimed in claim 1, characterized by that the 
introduced gas by means of a compressor is caused to flow through a 
portion of already degasified warm shale rock to be introduced in 
another rock portion wherein oil is being recovered. 

4. A process as claimed in any of the claims 1 to 3, char- 
acterized by that a part of the recycled gas is discharged from the 
shale rock before it has reached the zone, wherein the degasif ication 
of shale is taking place, while another part is passed also through 
this zone. 

5. A process as claimed in any of the preceding claims, 
characterized by that the gases are introduced into the shale rock 
through the channels serving as gas outlets during the pyrolysis. 
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Hurt ill cn ritning. 



S-vkxska sKiKKKia>i,ji;.\K rii:i;nLA(;K , JV oKKiiKo. CiJ 

bait vitl loi^asiiin^ av oljcl'<iraiicl«* sLillVrbor"; in niIii under tillforande 
av vitraic £cnoin i skillVrlu*r;j<*t unptagiia kanalcr. 

l']i|<finiiiirt:: I .jniiK>t ri»in. 



I'ppl imiiii^en haufur sij; till ell sad all 
fraiuslalta skiffcrolja, ha sera I pa n |t|iv£irm n iiif* 
;iv skifferlKM'^ct ulau lore^aende lit liry 1 n it 
av skiffer, varval tic ^enom uppvarmniupm 
I raiukallailo ol jeforande gaserua avlaijsuas ur 
ber^el ^ciiiini i delsamuia anhra^la kanalcr. 
I'r ^aserna frauskiljas d:irp:V sadaua delar av 
dcsamiiia, vilka ul^oia skifferoljan, under av- 
kyluiiif; ^ciiom kundciisaliou. 

Vid Li 1 1 1 > v£i i" 1 1 1 1 1 1 1 1 i^o 1 1 av ell skiffcrbeii; skcr 
vitl av^;isuin^en av dari hcfiutlii;a i*ashildan- 
de su list a user en hurl I rait spurt av en viss ma- 
terialman-^!, sum alllsa i -a storm av^nr ur 
her^ift |»a liknanilc sail sum 1. ex. \ id a ens- 
uing av slenkol cller \cd, oeh i sainlli^a dessa 
full kvarslar en mer eller iniudre poros islunr r* 
/mxiiv i J ursprim^li^a uiatcrialcl. Del kvar- 
hlivancle inaterialel, daresl del hestar a\ kuk.s 
cller trakol, liar ^emnu sin |iuro>a slrnktur 
ulomordcnl li^t slora lor v^ascii alkomlii;a ytur. 
Del har nu visa! sit;, all a veil skifferkoksen. 
d. v. s. i Jetla Tail del avi;asade skifferbcr- 
tfel, liar en polos struklur med inyckel slora 
ytor,|fitkom!iga for i»aser. Satnlid't^t har skif- 
Icrknkscn i motsals till den vanli^a kuksen 
eller Irakolel en myckcl slor askhalt, d. v. s. 
rest av iekc lirauubara beslandsdelax ueh spe- 
ciclll lor svenska forhallandcn tipper till oni- 
kring 7(1 % av den ursprungliga sk if fcrvi li- 
tem Skiffcrkokscu innchaller hi. a. t. ex. nli- 
ka jiimfureningar och en het del andra he- 
slandsdclar, semi i konlakl med olika t;asrr 
aro ugnade alt i c^cuskap av kalalysatur pa- 
verka reaklioner i gascrua. 

\'id ilirekt a visaing av skilferbcrgel upp- 
slar under fmigaciidc frainstallnini; av skif- 
ferolja myeket slura vulymer av uppvariiil orh 
avgasal skifferbcrg bcslacudc huvudsakligcn 
av skii fcrkoks, Sum li^f;er kvar oruhhal i si- 
iui oflka lager, men sum gcuoiu a\i<asnin^eu 
blivil oinhildal till en enda poriis inassa fraiu- 
klappli^ lor gascr i alia riklain^ar. Dares! sn- 
lundu for vurje m J idja al^&r oinkriu^ 15 m 4 
ber^iuassa, hildas I. ex. under ett ars tid 
vi<l frauistallninj; av 200U0 m a skifferolja ell 
porobt skiflerherg uui ;iOUUUO in*. Under sjiilvu 



I'm f;;isniii;;Npi orediiren av skit'feruljan jnord- 
nas immi skil'l'erhergel en lan^samt Iranifll- 
skridande viirincfront, diir saval <»r^an lor 
npp\;irmiiin^en (eleklriska viinneeleincnt) 
sum a\ iuppskaualer for ^asernas avledning 
sin-erssivl sallas i verksandiet 

I •ppfiiiiiin^cii avser all auviiiula den pa sa 
sail ulhihlade slora poros;i sk ill 'erk» «k smassan 
sas»mi en kalalysatur iTir iuledaudel av vissa 
I'mskaih- kemiska reaklioner inom densamma, 
:dll iiitd avsikl all framst;illa olika suhslaii- 
sci iifidi*r medverkan av katalysalurn ifrA^a. 
Ilarxid ill n\ 1 1 j:is <le naiHtuki ^askaualerna, sr- 
dan de slulal all ljaiisl*;ura sum a\lupp t'ur 
sk il 1 1 1 1 .1 jej;aserna. :i\en l ur Ullturscl a\ ^aser 
(til >k it li-rhrr^el. Samlidi^l kiiuna andra dy- 
lih.i kmialrr auvaitdas fur ;i\lcpp ;iv syiiles- 
pi tMlnktcr framslallda inum sk il 'frrher p i;el un- 
der inrdvri'kau av ilcn ;iv sk il 1 'erkuk sen hil- 
dadt- katalysalurn. I'm del kaiiaier hildar sa* 
leilrs tilltipp till skif IV i kuksen ueh andra ka- 
ualir avlnpp Iran densaiuma. varvid ^aser. 
sum under Iryek iicdforas i her^et pu ett stal- 
le, kunna avforas ur dclsamiua \>* ell annat 
slalle. (iaser kunima haruiuler i konlakt med 
kalalysaiurns ylor ueh paverkas av desam- 
ma pa sailaut salt, sum helin^as av lorhaiiden 
varaudo kemiska och fysikaliska lorhallan- 
den. 

I'ppfiiiniii^eii skalJ nedan narmar*- heskri* 
vas miller hanvisuin^ till a hilu^aih: ritning 
sum exenipel visade ullorii^sfniui for satlels 
^eiioiuforande. varvid iiven yllerli^aie iippfin- 
uin^rn kamietecknaude e^euskap«w sk<da nn« 
Kivas. 

I'it;. I visar mer eller iiiiudn* schemaliskt 
rll skifferherf*. inraltal fui' f ramst alining av 
skiHcrulj;i, sell i vdrtikalsekl ion. 

T'i^. *J visar ell diagram mi^isamle teuipe- 
rat iirfordi luin^en inum skif lei her^et. 

A rilnin^en helecknar 10 ell anlaJ varine- 
eleiuent. sum ;iro anhra^ta pA jamua mellan- 
rtiiu i skifferhernet 12, pa vHket nr overlap- 
rat ett lager av kalksten 14 samt eventucllt 
ell jurdla^er 10. Ett antal av«i»s«kanalcr 1H sla 
i forhimlelse med genom knlk orh ski»Te»* ncd- 
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...'rrarie jjasavlopp 20. Varniecle.nenten lu neh 

..^ efte. varandrn i vinkcl n.ed ritnin U s- 
plane!. (.a.savinppen 2.1 lillhCrnndc en .Ivlik 
"Ml urn over rorhimlclleror 21 oo.li avslanL- 
"I"?,*,", rCS| '- "^'"'^vcnliier 22. 2.1 anslu't- 
aa lill en san,l,n K skanal 24. Kn sliirre <„„|. 

^"ftiJIni? r ° r t *" ''' e, ' ,: " -»«»«»K»k«nl"r 
.0 och oil tyaltnrn 27. vari skiflcmljoKnserna 
« v. nodky.a, „ch i .nnjli^o 'man 

xr.ias fran kondenscrhara nljebeslandsde- 
ar. Knndensorn 20. vilken iiven kan ultras 
v resp. omfalln apparnlur for annan ko.ni.sk 
«hantllin N av skilfcrol josser t. ex. avskilj. 
nnj! av svavc e ler andra l.iprndi.kler i de.vsf, 
;r kchmii en ' ««liiiii K 2.S anslulen lill cn 
a nhnKs/H-lidllare .1(1 for oljan. | dentin be- 
mllnrc mynnnr Avon en lednin{< .12 (n\ n ivall- 
on.el 27. Iran en R renlednin K .14 knnna on 
xl n v do ick« knndonsernde ({ascrna avHiras 
.?" 0 '". cn le : ,nm 8 3<J . ' silken ar m.salt en ven- 
:i .IS. lor alt anvsindns sou, bransle eller ff»r 
adra andainAi. En ann.in del av gaserna fie- 
ainslrnnuna en komprcssorannrdnin" 40 
I en sektion av skifferher«et be^riinsad vin- | 
•Halt inntntninKsidangt av plan i-cnom li n - | 
-na 42. 44 antaf-os pyrolysen. d. v. s. en un- 
r varuiclillforscl for.sifjjjaende nybildnin- iv •' 
.i.ffcrKascr vara nvstnUnl. \ ar.'nclillf.ir'seln j 
:| elenvenlen 10 !,;„• h :ir :l l| (s £| ilv |.rulils. I 
allot ulvinnr* for <i K t,nl>licket on seklion av ! 
.irrrrlMTftet, beijransad av Hnjcrna 44—40 j 
irmevAjjcn fnaulsaltes alltsa vandra i rikt- i 
mfjon av p.larna 48. Linjen 50 i f i«. 2 ropre- i 
'nterar tcmpcrnturfurdclniniten i dc hAdn 
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Minnrrnn. Vrd linjen 44 kan lempcralumi 
■ va uppnutt ctl vardcWlInn 33(1— 4011* C 
rr-lradesvis omkrintf .18(1° C. Tempcralurcn 
. er K cnnni processen enlist uppfinnii^en i 
vtnmj* mot linjen 42. 

MV«ian knnalorna 20 i srkli,meii 44 If. 
insl«or:i sou. avlopp ff, r do i dtmna soktion 
vinina Hkiffei^iiserna. har minst en rad dy- 
:i « s, nnli'i\ son, ar helicon vid scklionens 

44 hakkanl. sell i variiu-vasens riktmnif 
.ii;t pdarna 4M. ,„li S(MII ^ r ii nill5 , t . fl „j vi |; 
.ivkmiijsrn 52. nnslut.l. lill k.M.iprcssonis 

try Ksidn via ni saiiilui^skaiial 54. I ««:is- 
. r i2 l.rin^;^ s.Hnnda dc frun lednSiig- 
■«4 kfuiiinandc ^iscnv.i ;ilt Alcrstroimua (ill 

redan av^a.sadc xkiflVrliei-cl inoni oiura- 

»«•»«" linjcriKi 42 orl V 44. I%n dol av dessa i 
rMiuiiNiiande -asrr kunii:, avledas ^n.Mii ! 

jIVlopp lir h C|| S;, m lill^>k;, M ;d f)N fr«n | 

katiiilen I'tO mom ilctla mmadc. lor :dl rf- '■ 
lanipli^ bchandlintf «vn«.ni koiidvnsalinn : 

(vatlnm^ clh r :indra priursscr iivlli^'o. 
resp. ilcrlcdas lill IrdninijiMi :tl. KviMiluHIl S 
k:m:drrmi (ill vara lM.pk,,pp| : „|,. Illr(| . 

^»n-sic,i„i„o t . n 'j 4 . | U . stt . n :iv „! l ; rr(l:i l%tlll- 

-under forfsaH ^Iri.nm.ni; , n «.ni skil'IVrluT- ! 
- poiosa la-rin-ar i pilanias IM rikluhi- : 
« konlakl ...rd skHleilH.ru svC , 



kernel M*!^ 
r.ono.n asla ( lk..inin:.M.|,.| , v . ji i. . - . 

•yrkrteBri,,,, ...,s ,,, ,! 1 ' , ; £ J';- 

4" km..,;, dessa sal.-.l.s .... . ' • 

. ettkr r ts..,p r ...edtva Z ^iX 

-<.CS Inner:,,,:,,.,,, In^; '., i i:'' 

nff:rn,i s * ,,a r '■'''.mV: 

n n«. kondensai, |, „.,n (l i„„ , M . f • ,. • 

«fn«n,slrin,.,„a ,| ,„,.,,., ' p , I 

I. IMmnKc,, S en, ,,„ s|Ml( „.,.„ s< , 

K. W, k „,,,„:, mi pn-s.,,,, \ i( , sM . m 

« H. «.rka„ ,»*,,. ,.„„ I; 

on avon en an,,:,,, verkan \ i,| ,|| 
Mllnin. ined »v«,„„i„ B , l rvk ' ; , ^ 
.ppkonnner alHid pa ,,„„,, !tv ,|e, „ Z 
son. rader , herj-el vid .,v^M,in. ( .,, en ,le I u -i 
luster Ken,,,,, «aslaeka. y e in ll^ct n.J . , 

I berget ,<l. ATTJvoflnKrn.le kalk|,er«el ar i si- 

! SSf* l f . , ! , 1 , 1 k,,,H l ' i «' n.indre , ] 

. n dc r,«,„, :,»,,.., k.nnn.er darlV.r 

alt .sd sn,anin.i;,.n, I.irka ,,| .,.„.„„ |.- irlt:lll ,. j 
spnekor , marken ..n.,,,,.,, skil lerl.ers-el Tn- 
»St uppt.nnin^n tyllev ,•,..):,„ SIVW i»:,i skifl,',-- 
l.er« ,„cd lilllija,,, , v ..„ , | .,,^ l>r „„.,,";.',. 

i " 0i ) T . "'.'J-" 1 «•'•'•" nlvnnnils. Del |;„k •,«,. 

; ^ s.\ salt alt hcsln a* la. kan.le -,ser. son, 
1 .„|L n,U,h * ,,n . n,, K ''a. Harden.,,,, Mnnes 
nl «t tipplinnuij.en den IV.rdelen. all ..liefiir. 
: lM»ler S eno,n |,-, ck ., Bl . j ,„.,,,. V la„ n.inskas 
\.<l ,»ljentvinnins{ nr skillVr kan del ' 
a«as. all Leroende pa .1, ,, ,„,„., ,,, ,„.,.,. 

yek. vnriinder i-u-.K,,, ,.. rl( . nr> :ivrnv 

c.nende pa den l,a .l, y l,,|. „„.,, vilk(>ll 

varn.ninj.en av skinVrn .ires, nvr.ll'v- 

sen xv».„„f..,,s nn.le, ax Ivs.knliska ..el, 
kC H,s k , ,,!,„ f Kern:, ,,,,,,,„,,: ,,„,,,„,„,,,,, 

Mt-i , «; ,,ks ' ""'^•■'"^r "H'iMas i ell kxanlila- 
I .alans.,.,1,., .:,„„,. »:„,„.„,, s,„ ll)(|; , 

M.Mle pyrulysyasen „ U ..,.. , t ,.„ vjss 

Itl a y<tensa,.i.na a, „,,i.,„ ... I, .„„|ra narsl.ik. 
l:Hle knUalen I.., all sl,,ll,..,.„ ,„• ..I jel.il.l.,,,.1,- 

knlxalen:, p., , , v M| , , | „ ( . ll . |1 , | ,,,. u 

V npp : .:, > ,11 Mlil „ |r ,. 

«••• lala S :im..Iv,,i..ii. 

Sialva I-vimIu,,,,,,. „ „ .„ ,.„ ,. 

II«.,-,IssI:,|| ;11 „I,. M, „ 

li^ka resnllal.-l l v l.., , l( .„ , K|)(> y J 

"""•"""-'Ian ...,(., I...,, : „,. tl:l , ,!„,.. 

,>r " '"' .-„ ::i i,n si.,,1,.,. 

l.or»e :,l,-,i„...,,| ;l .,,„.„ ,, S1S ;m i>x;i(i 

Marn.le lra... K :.r. Vls ,.„,„,. ;| 

vale ...I, l:,l|.,,e U.. I, .,,,.„ ,„ ,'... 
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I, , | tV i ..i \ ^^.im'II. Ir.in vilken tli l\n<;ie Unl- 
x.,l.;ii ill \ unnits. I iiarv. irn .*\ * k il I erliei ;r| n 
n|<h.i |»i»r«i\.i iiciw.i m <h i L*«ul .iK I siiIinI.iiin 
tl.ir |»\it»l\\ Inu^viiul pn^ai niiHii niwlxil «ti« 

, \.il \ tliei . kiillllUf I I'll 1 1 -I II | ■ | ■ I I II III n^i-11 «.M I 

sUollt l :i\ \ I i;:is m il lall.ire 1% • • I \ :i 1 1- 1 1 i »l« u 
iilci niiunl.i i;:im*II .til i Li p\inl\M'il i i|» n 

i i fx 1 1 1 i f l — all en Ii:iI:iiin slra\.ii ;ilri nI.iII.in 

itP*||iU'lI UI'\pl'UUi;l li;eil lll\fllill:i pV l» »lv n^.im'II n 
saiuniaUNal I iiili^. Delia I • u I ■ : « I l:i ink' lorde ii:ii • 
tn. t^l i* il it it m lilvlKis v 1 1 1 i'ii livilrrrin^. ntrii eu- 
Upptiuilin^en iTviIUn ilf invekel \ur^:t 
Irvek, under vitka sadau hylivriiij; Inukar :;e- 
iiiiiii 1 1 »r;iN, i did I a hill med en ul anlli :: kuiilakl- 
via i kalalysaturn. vm innj li^^tir all iimiii 
rtmlix t i» I uppuA clt nariuaude lill ell lialaii- 
scr:il Ifnliallande inellan de nlika real* I inner- 
n;i vid pyrulysen. Diirvid binder mera k«>l \iil 
del koiiimii a'lerinlorinaen lilllT.rda viilel, var- 
i-enoiu i knksen k \ arblivaude kid uiiu.skas 
till IVuiuau I or en kvaulilaliv ukniiif; a\ de 
nljehddnnde i;aserna. 

Knlifct ii|»|d'iiininj;eii passerar de jiiiMT, in 
vilka uljan ulvunuils foist kciioim en pnins 
hei ^massa. diir uljeavdrivnini; redan ai I'm II- 
Imh iI;mI lllii under iTuvaruies saj;da i;aser. se- 
1 1 ii il de under passai;en ^enuin knildensnr ndi 
Ivallnrn uedkvll* (ill en lai; leuipernl nr. miiii 
i praklikeu bailer sii; mnkrin- U J idler la-if. 
Del- redan av:;asade skifferber^el ueh din 
Npilkarme sum i della varnia her;; kxarkiiu- 
filer pyrnlysen, uliivlljus saluuda delxis 
r.'n- |Tu \ai uiuini; :iv di n \ id pyrolyM-u uied- 
wrkaude rtrkulaln iiis<*aseii. ICincdan en *a- 
d.m -:is viii meiunehall iir relalivl lai;l f k:m 
tnli-l uppliuniitj;en den kvanlilel -as. m-iii 
rirkulera* iiernende |ia oinslaiuli^lielerna \al- 
jas s;i. all dess vulyiu appear lill en a Una 
ganger den v ill pyrnlysen nybildade gaseiis vn- 
lym. liarigeuoiii underliillas del reakliouslnr- 
lupp, sunt liar ovaii anlylls | »a sa siill, all ill 
haLiusforhallande imnn de ulika reaktiouer- 
na nke hehover narinclsevU uppnas pa s-ruiul 
av del slnra uvurskull av I a It a re kolvalen oeli 
viile. mhii vid pyrolysen ttnnas lill-an-li-a. 
(ieninii denna rikli^are ^aseirknlal inn inlrii- 
der iiven del lolliallandet , all smhina k»»lva- 
len, miiii lij^^a pA ^ransomr^del lT»r fnrj;:is- 
nin-en. liillare kiinna avloias ur skiHerli«r- 
i;el ined lilllijalp av den riklij^aue -:im irknla- 
iiniicn. De lyn^sla knlvalena. snni ulan cirkti- 
lerande U valid iva m-li 1'iirkuksas i her-el. 
l»rde.darl*or ined lillhjalp av K asrirk nlal inn 
hell elter delvis Illinois all nieufidja den all- 
iniiniia masslroninin^cn. I'lnli-l tipplinnin-en 
skapas saledes ^enoin inlorandc av en eirku- 
lerande j;as ilium redan nppvaiml Nkiller- 



ImI;. iiV.i in**| ll-lnlii all rl li.dl i i'ii Ilk. in* pio- 
ilul.li-ii i\ i|e ^eiii.nt p\ i « il \ si-n • 1 1 n I tak laile 
|l\|.in«li- I • .1 \ il» ii.i S 1 1 1 1 1 1 * 1 1 K.ui ilil tankas. 
.11 «l* ii \h-r.i liei ^ki . tpp .« \ \aitn nK il I nlmU. 

n..iii vilkiii eirknl.il ii*iiN^a>i'ii si i'iiniin:ir pa 
mii \ lill py r<il\ stititi .iili-l i vk il It-rlier-el. pa 
^ i 1 1 1 1 • I .i\ Miia riiMinia dnneiiMMin-r «i*'h dar- 
nu ll l.fiknippad kal.d\ s.ih.i \ei kan diivkl i 
\is> man niiil^ei en livdierm- av nieil laik.u'ii- 
ii.ii slaklade ktilvalen, .vim k \ ai^l : 1 1 1 1 1 : 1 1 i deii- 
N.iimii.i, lari^eiitiin resl TorlnNlen i lurni av 
Lt.Us nedlirin^as. 

I slalli-l liir pyrnlys^ascnia enlii;l nvan kiin- 
na ;iinlr;i ^a.scr, L ex. i^enei al«»r-:i\ kmuiiia i 
lt;i^:i Inr aNladkiiinniandel ;i\ idika iuiskade 
keiniska reaktiuner under medxerkan av den 
j puiitsa v.uiiia skilfern. 

i 
i 

Palontansprak: 

I. S;ill vid Ini^asiiin- av nl jelV.i ande skif- 

j lerher- in silu under liiUinaiide av varmu Ije- 

j iitiui i skil'ferliei^el uppla^ua kanaler. 

neleekual darav. all sed.ui ell skiHerparli ^e- 
iioiii pyiulVN av*4asals ueli l»li\il porosl. ^aser 
inlVnas i ilella parli, inedan iiel annu ar 

j varuil. ^eiiuiii andra i sk irieiiiert;el upplaj;- 
na kanaler an viinuel illl'm M-lkanalerna 
all dev>a ^aser iiru av sadan arl, all de liiirun- 

i der uUallas fur keuitska reaklinnei ulan l"iir- 
lirauuiui; ined bkifl'vrlicr^el I jim^l .i;nrau«le n*»iu 
kalalysatnr. 

"J. Sail euli^l paleutaiiNprakel I. kanneleek- 

i ual darav, alt i skilTerpartiel alei -inlnres ;H- 
miusliiue en del av den under p\n»iyNen lu»- 

! dade ^ascn. sedan den -em.iu knndeusation 
eller Iviittnin^ under axkylniu-; heruxals Nina 

: uljeliuande lM*staudsdelar. 

; :i. Sail cnligt palenlanspr;\kel I. kanneleek- 
« nat diirav, alt den inforda ^asen -enom en 
koiupressoranordnin^ brin^as ait .slnuuiiia j<e- 
ticiiii ell parti av redan av^asal vannl skifler- 
Imtk for alt darifran inloras i aiinat l'er^pai - 
li. diir iiljeutviuniu^ paKar 

I. Siill enlist palenlanspvaken ! 3. kan- 
m leeknal diirav. alt en del av den alerinloi- 
da &\svu ullages fn\n skil'ferlier^el inuait don 
! nail den /.mi. i vilken av^asiun- nv skifl'er pa- 
; j;ar, inedan en aiiltatl del far passera a veil den- 
' lla /.nil. 

! a. Siill enlist iiAkuI av tie imej-aemle pa- 
leiilanspraken. kauneleeknal .'arav. all ^ 
M-rna inloras i skifferlier^e 1 . ^einuu kanaler. 
mhii under pyrolysen hauN 1 ^••rdu s«un 
avlopp. 
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Translation of the clt.im3 o:' .iwadlah :'atts.it pacification lZl$.l$Q 
Svenaka Skiff eroljeakt lebuluget , rreoro, .iwed ;n. 

* 

l.A prooeaa In the gaaii'lcutiun of oil-bearing ahale rooka in 
altu while eupplying heat through channels bored in the rook, 
characterised in that whan a ahale portion haa bean degaalfied by 
meana of pyrolyaie and baa become porous gaaea are introduced 
in aeid portion, while it ia atlll warn, through other obannela 
bored in the ahale rook than the heat eupplying channels, and that 
aeld gaaeaare of auoh kind that they in the meanwhile are subjec- 
ted to chemical reactlona without cumbuatlon, the ahale rook 
acting aa a catalyst* 

2* A prooeaa aa claimed In claim 1, characterised in that at 
leaat a part of the gaa formed during the pyrolyaia la recycled 
Into the ahale portion after that its oil-bearing constituents has 
been removed by condensation or washing with cooling, 

3l A prooeaa aa claimed in claim 1, characterised by that 
the introduced gaa by meana of a oompreeeor ia oauaed to flow 
through a portion of already degaalfled warn ahale rook to be 
introduced In another rook portion wherein oil la being recovered. 

1+, A prooeaa aa claimed in any of the olaiafel to 3, characte- 
rised by that a part of the recycled gaa la discharged from the 
ahale rock before It haa reached the sone, wherein the degae loca- 
tion 0/ ahale la taking place, while another part la passed also 
through this tone* 

5« A prooess as claimed In any of the preceding olalma, 
characterised by that the gases are introduced Into the shale rook 
througtj tha channels serving ss gss outlete during tha p^rolyala* 



